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aad EaWr, atxd of his 4 graadprrrents; for the total n&r of brothers md the 

uux2ar of brothers sufferbag from hewptiilia; for the presence oz aboenca of 

in mterzml mcles or other relatives; for the age of onset of the anifest di- 



sex-li&cd mtation haa oexurred in one of tb mtaraal glcandparenta, cm tba weraqi 

thazx rebxtivea should be older at birth of the mo@Ixr of tb.e case being considareg'~~~ 

t%am were the paternal grmdpr;Pents at the birth of the patient's father, if cm- ' 

tation scc~~latcti with agC. We are part?mlasrly interested in the cantrihat~or i 

hc3q3h91ia from fmiliee in trhish tkre exists no history of the disease prior to 

tkra fyst3xatfon of tha patient, i.e. in thme cases which conceivably coluld be of 

m2tmx.d ~rmdparemtd mutctiomsl origin. SE our hypotheeis ia corrects we will 

see that, on the average * m.aternal ~andpareents were older than were paterxral 

p~.nd~~seats (uocd cs controls) at the births of the patients' parents in these 

cemta txad al.80 older, on the averqp, than were patmtd md nraternal grmdparests 

at birth of parent3 of cases from fadlies with a history of hemphilia prior to 

the pskients~ pmeratious. 

Pf mcatios does amxmulate witla ase of nothera, helso~hi1ia.m from fazilies 

~~5th no otEza~ history of hmophilia (preeettt or past gemrations) will porraess 

tmt:ters whose averap age et thttir birth is higher than that of mothers of patients 

wSc;Ia affected niba or n;et.ernal ~alat%vea, atkerc coadlit~o~s b&q agual. 



Ee~tQlsgia 43 in ib. of Form 
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Data from BOEB 836,630 Italian bi~tb certifie&eo for livehrn children and 

ms 23,OCQ birth certfficntes for stillborn chihdrsn for the year 1960 have been 

tiahlated and smde available to ua for analysis. The data recorded for each birth 

cm:tabm the sex of the child, the age of ths mtemal grandfather at birth of the 

Q$j!Ck$X, the ape of k&a mathor at bitth of the cM.Pd, the order of birth represented 

by thPs birth, and the geographic region of birtb. The obj~st of the amalyais was 

to look for an effect sf wternal grandfather's age on sex raei@n the population I *. a... 
of birtbu. If mutation ~~c&mulates in the &amte pool with t&&a* and if c--J* tea 

.I I 
RW &ctively produced *&@q the reproductive ales only in ms sex-linkad lethal ._‘.. 

: . ; ,:-.: 
recarpqr$ve rJutation8 shq$$+pcur with increasing fmquency .Lncreaaae in the ! 

.?$.;:- 
. ; .i,‘ ; : 

ma]ler, Since BI oex-linked letbal receoeive mutation can only be expressed 1~ the 

~r31c grmdchiPdren of the male in whoa the mtation Boga occurred, it ie more likely 

?&at %bc nmutatfo~ will be pamed from older ~rmdpazents to msbms. The result of 

a mx-linked lethal reccaai~ mutations in R population of births should be a deficit 

of aahes (or aa incream in aborted male fetusee or stillborn male children). If 

mratatioa dseli acctilaa with age, one would ezxpe.ict that tb male-female ratio, or 

thz gropurtisn of males in a populatim of uewkmts, would tend to decrextse es the 

ace of the rammml grzmdfarther at birth of the swtber increases. It Lo this effect 

u%fcS ws eougbt ixl tbiE3 study. We BPeo investigated the effect of increasing sothers' 

age (at birth of the child), the birth order, and tti geographic reg$on of birth 

0x2 the sex ratio of the populatiorr of BQO,OOO Italian livebern children. Similar 

slhdieo WO?‘EB carried out with tha stillbow group. 

T&e ocx oatio for all Ptslian livebirths in 1960 (HA? sex ratio) was 1.0553. 

For otillbirtho the sax ratio was 1.2274. 

Em t&s? frequemies of male and feaals livebirths were distributed by f&e aga 

of ~im~dfathars at birth of the mothers, m heterog&mity of tkese dota mng the 

,~YXJ could be dtsmutratcd by the chi sqasra d&m&mtion. Although no significant 
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